Protocol 1 

Preculture 
4 

Viirification 
4 

Freezing 
4 

Thawing 
4 

Post-Thawing 
4 

Regrowth 



Protocol 2 

Preculture 
4 

Cold Treatment 
4 

Vitrification 
4 

Freezing 
4 

Thawing 
4 

Post-Thawing 
4 

Regrowth 



Protocol 3 

Preculture 
4 

Loading 
4 

Vitrification 
4 

Freezing 
4 

Thawing 
; 

Post-Thawing 
4 

Regrowth 



Protocol 4 

Loading 
4 

Vitrification 
4 

Freezing 
4 

Thawing 
4 

Post-Thawing 
4 

Regrowth 



Protocol 5 

Preculture 
1 



Lyophilization 
' 4 



Vitrification 
I 

Freezing 
I 

Thawing 
4 

Post Thawing 
4 



Protocol 6 

Lyophilization 
4 



Loading 
4 



Freezing 
4 

Thawing 
4 

Post Thawing 
4 

Regrowth 



Protocol 7 

Lyophilization 
4 



Vitrification 
4 



Freezing 
4 

Thawing 
4 

Post Thawing 
4 

Regrowth 



Protocol 8 

Thawing 
(cell. Suspension) 

/ \ 



Post- 
Thawing 
(Solid) 
4 

Recovery & 
Regrowth 
4 

Callus 
4 

Cell 
Suspension 



Post- 
Thawing 
(liquid) 
4 

Recovery & 
Regrowth 
4 

Cell 
Suspension 



Regrowth 



FIGURE 1A 



Protocol 9 
Preculture 

4 

Loading 
4 

Vitrification 
4 

Freezing 
4 

Thawing 
* 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 
4 

Regrowth 



Protocol 10 

Preculture 
4 

Stepwise Loading 
4 

Stepwise 
Vitrification 
4 

Freezing 
4 

Thawing 
4 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 
4 

Regrowth 



Protocol 11 

Preculture 
4 

Heat-shock 
Treatment 
i 

Stepwise Loading 
4 

Stepwise 
Vitrification 
4 

Freezing 
4 

Thawing 
i 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 

Regrowth 



Protocol 12 

Heat-shock 
Treatment 
.4 

Stepwise Loading 
using membrane 
stabilizer divalent 
cation 
4 

Stepwise 
Vitrification using 

membrane 
stabilizer divalent 
cation 
4 

Freezing 
4 

Thawing 
4 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 
4 

Regrowth 



FIGURE 



IB 



Protocol 13 



Protocol 14 



Protocol 15 



Preculture 
I 

Stepwise Loading 
using membrane 
stabilizer divalent 
cation 

Stepwise 
Vitrification using 

membrane 
stabilizer divalent 
cation 
1 

Freezing 
i 

Thawing 
1 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 
i 

Regrowth 



Preculture 
I 

Stepwise Loading 
using membrane 
stabilizer divalent 
cation 
i 

Vitrification using 

membrane 
stabilizer divalent 
cation 
I 

Freezing 
4. 

Thawing 
I 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 
i 

Regrowth 



Preculture 
1 

Loading using 
membrane 
stabilizer divalent 
cation 
1 

Stepwise 
Vitrification using 

membrane 
stabilizer divalent 
cation 
I 

Freezing 

.1 

Thawing 
* 

Post Thawing 
by treatment with 
ethylene inhibitor 
or ethylene action 
inhibitor 
4 

Regrowth 



FIGURE 1C 
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